The Micro-gap Plate was composed of two components, as shown in Supplementary  Figure S1 (a), the top part with 96X3=288 holes (S1(b), 4.5 mm in thickness) and the bottom part with microstructure pattern (S1(c), 1 mm in thickness). Both parts were made of PC and fabricated by injection molding (RITEK, Taiwan). Two parts were assembled using plasma-enhanced thermal bonding. To create an environment for thermal bonding (pressure and temperature), a thermal bonding system was designed, which including a chamber made by aluminum, an air compressor (Supplementary Figure S2) , and an external heat source.
Before assembling the components, there were several treatments for sterilization and removing the dirt on plate spares. First, both components were rinsed by 70% ethanol, then blow dried with filtered air. Afterward, the components were treated with O2 plasma by a plasma generator 1 (CUTE, FEMTO science) for surface modification and plasma-sterilized. After finishing above-mentioned pretreatments, thermal bonding was then applied to assemble two components. First, the components were placed in the chamber following the chamber was heated by a hotplate, 3kgw/cm 2 pressure was pre-applied until temperature reaching 70 ℃ . Afterward, the bonding pressure was increased to 4 kgw/cm 2 , maintain the pressure and temperature for 25mins. After that, turned off the hotplate, vented and decreased the pressure to 3 kgw/cm 2 . Finally, while the chamber cooled down to room temperature, the chamber was vented to atmospheric pressure and took out the completed MGP from the bonding chamber.
Before usage, the micro-gap plate is UV-sterilized overnight. Then collagen 2 (100μ g/mL) (C7661, Sigma-Aldrich) was introduced into the culture well to coat on the surface at 37℃ for 1 hour 3, 4 .
Dilution procedures for uniform cell seeding in the microfluidic device
A uniform cell seeding should be obtained in this assay since the total amount of cells from each tumour is extremely few. In addition, any shift on the quantity of cells among MGP units could considerably affect the outcome of tumour response assay since cell-cell contact would produce more extra-cellular matrix for higher drug resistance 5, 6 . To minimize the variation on cell number between MGP units, a two-step dilution operation was applied in the preparation of cell suspension to MGP. The complete operation of preparation was 1. Measure the density of original cell suspension. 2. Determine the times should the cell suspension be diluted (Ex. N times). 3. Dilute the cell suspension into √N times and then the expected density would be obtained after two repeats. 4. After the dilution, density was measured again to determine the corresponding volume of cell suspension to be introduced.
Estimation of cell loss
Cell loss was minimized by removing solution through surrounding microchannels instead of directly through culture wells. To confirm cells were successfully conserved during the operation, quantity of cells before and after solution exchange was compared. A fluorescent dye (Hoechst, H33342) was used to stain cells for better identification. After cells were seeded overnight, fluorescent dye was then introduced to identify the initial number of cells. The optimal cycles of solution exchange were conducted as stated in following section. After completed solution exchange, images were captured to quantify number of cells in each MGP unit. Difference in quantity of cells was then compared and efficiency of this operation was shown in rate of cells remained. 
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The correlation between manual and auto quantification
The cell quantification in the research was all conducted by a commercialized software, MetaMorph. The software allows cell quantification by setting the minimal and maximal diameter of single stained objects, minimal intensity of objects comparing to local back ground and the minimal and maximal stained area. By applying the auto quantification, quantity of stained cells can be easily and rapidly obtained. In order to apply this tool for quantification of viability assessment in this research, the stained condition should be optimized and strictly followed. On the other hand, while finding the optimal staining condition on the MGP, the optimal settings in MetoMorph were also conducted for accurate cell quantification.
Before applying the quantification method, we should examine the accuracy of auto quantification and also build a correlation between manual count and auto count. The images of fluorescent stained cells were randomly chosen by random number. Three views of each well were chosen to compare the result of manual count and auto count.
Manual count was conducted firstly before auto count. Then, auto quantification was conducted by MetaMorph. The results of manual count would not affect the outcome of auto quantification since the number of cells was concluded after processing the quantification in software. Before processing quantification, one could only change the settings in MetaMorph for optimal cell identification. Once the optimal cell identification was found, the auto quantification would then be processed. So, the two methods of quantification would not affect to each other.
Supplementary Figure S4 showed the result of correlation between auto quantification and manual quantification. The number of counted cells was normalized against that of manual count which could directly find the difference between the two methods.
Result showed that the weighting factor of auto quantification was 1.0322, which further indicated that the method was averagely 3.2% more than manual quantification. In addition, no statistical significance between the two methods was found which proved that auto quantification could provide reliable results of quantification in this research. 
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